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mm^] mmm 

^^^y<Dm^i^^m&Mmti't^m^miizmm(Dmmmmmmcmt>^m 

^mmhr=.m\=: hkpoBmi^^£i£(D:^^^fZs^mu.m^m\'^^m^m2izmm(Dm 

m^izmm(nmm^^t'\imMizmt>^mm^£v^m.^(Dmm:^m. 

m^mi] -^^ywmmmmt. uiL/y ^•^n^^^ym.-^^-^^^^ 

^ n--:h;i/fiT;#:T^oT, native;^^ ^' :^ ^^>^ApoB (native^i;r>* 

^ffiApoB) xzxxix^^-f. uiL/y ^•:ru%>;^y^^^^mmm\znm-t^=^ 
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[0 0 0 1] 

, y ^ y'v J ~^y, y^y'vy%v<lt^tl^n(D^mmt.^f^^i^t=.'^mv^ 
tr=:i>t. y^^u^^^yt.m^i^r=.^mx^^^-r^mmmi\:^m^ 

[0 0 0 2] 

. m<tLdLii^^mmmtm^(Dmmii<Dmm^ti^^^^y^^-^ (Steinberg, 

D. et al. Engl. J. Med. 320 : 915, 1989) ^IZ ^ m^-^ tlX WsMMit 

<Dmm iztsi-f^ m<tiDL(D m^tf^^^i^ B-^nx^t^. 

[0 0 0 3] 

^CD^, :P^iJ^yty^-^^i^ (Kodamal, et al. Nature343 : 531, 1990) 7& 

mi^^ifi-Lx. '^^uyr-i^izMV72^^n^:itizj:^x. mmmmtfj:^^ 

fe^*;, :^i^izitikm^mmmm(D[^i^^(Dm^'^mm^mm-t^i'^mtim\ 
mm^j^mmzmnv, ^^5Lm(D\H^^mi^^t.\f^ouw^tlmm^nx\>^^. 
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[0 0 0 4] 

ZL (DmitU>LtimmMitmm ^C#^SE-r S tC -D V^ T (D^I^ \t. Berber 1 and 

Pj, Science241 : 215, 1988. -^fi, Yla-HerttulaP,, Clin. Invest. 84:1086, 1 
989. ibiS^. VD>i;T;i/T'H F5:fflV^TAX6<J^C■f^^LfcLDL$:mMil bTl^;^ 

17162-^) ^, Itabe Pj, J, Biol. Chem. 269 : 15274, 1994. (7):^^SS{C cfc -5 jfil?S 
[0 0 0 5] 

—-^^ WilliamsPjlc J: U (Arter ioacler. Trom. , 15:551, ) if;^^I&M^ 

'ffc'ffij^mcO^fiirLfe^l^H^i: LT?ig$tlTV>^ (EmstP,, Arterioscler Tr 
omb Vase Biol. , 15 : 1263, 1995. Lavenson^, Ann Int Med. , 118:956, 19 

93) „ ftifi, mmm\:.<Dwm:^m\zm\^x. LDLtcM-rs^ft^e^r, ^^^-^^^^ 

6'nWS^cDji#7()^:^^ <, ^^bLDL^'JatherogenicitycD^fST'^'Sr 

m(Dmmmm^m^(Dm.^M{ii^^l^X . ^tie>A'^atherogenesislC«i|7&=f5:i(I 
Strife LTV^-g>ri:tJ^|^S$;rlTV^-g> (SmithPj, Thrombosis Research. , 73: 

1, 1994. m^mm, B:^m^^^^mu. , 35:880, 1998) . jcej^^^^ji 
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[0 0 0 6] 

iijil ^ ^ < SatD -5 #'14 & >^ 1- ^ Ht^^&LDL (LDL/ 7 -< >^ y / - >f > 

^) m^i^. ^L<i,tidLyy-{zrvy (.xit^(D^mmm) m^i^. m^tidiy 

U^Kgfi) $:5gBLfec 3®ifMU5Kgaii^'ft;LDL*'Jatherogenecity®^=fSi: 
[0 0 0 7] 

^'y. y ^ -fu^^^y. "y^^y. 'fu^yt^^)ijym^j^i£o^mM^mm,^6^ 

bTMv^T, ^tl^tcM, @^«3-&TMm-r -5 % b < li, ff^U 

y -vy^^mt.^^mT^.m.^'py ^ y^w^^^yhm^w^ 
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[0 0 0 8] 

xit^n^tKD^mmm) m^^. LdLxy>(:fu:^^^ym^^^£^^ntm^ti 

DLXy ^ ^u^^^ym^i^ i&.T. iDLf£\>^ntmithDL-y^':ru:^^^ym 

[0 0 0 9] 

^fe. ^mmit. m^tLDL-y>(zru^^^ym^^^tn,m^l.xm^^^:it. 

^nmt.-t^m\^ hLDL-y^-:ru:^^^ym^iJ^=Ej^u~-f-;immz^m-r 

:7 .r □ ^ ^ > T'^^ $ ti ;t BifL^® Wflim Sft-^ 3 i±T # n -5 A >r 

i-)\^mi^x^^x. LdL^L<itm^tL])L-y ^ yu^^^ym^i^^nmmizM 
mr^m,i^x&^o 

a 

[0 0 10] 

Sfc^f^L^^, y.^\yy^±4 uy. jKU^nn°i^>, ;!j-7K:^- h 
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^ , mmmit^m.^com ^ ^i* {c ^jst- ^ ^ . 

[0 0 1 1 ] 

1. *f§P^lcM§^^ 

bfe^, in vit^o^C^V^T, LDL^ 7 ^' U 7 ->:f > i: t>*LDLi: ^' ^ ^ 
S^^$:BS^Lfeo fiP*>. native LDU HffcLDLfe J; t>', ^-fbLDLlC^^i^a^ 

u 7 -^yxity^ ■:fu:^^^^y^mmL. v^•r4^(Z)LDL;()'!:7^' :/U y ->f >x 
\1;.y zTu ^ if ^y h^^^^^^-t ^ts^^m.m\^tc. ^iDity^^V J 
yx\ty ^n-if^^^y(DU^UM^riSu-'7.m.%m.W}^. yrvVVv\^ ( 

Fat red) 7B{C J: -SS^K^-fe^S J: t>V A 7 ^ D h (immunoblot) ^JCj:-5>'-i' 

-f^) J -'^yxity ^ •fu:^^^ym^^n^t=.. 

[0 0 12] 

■^t<D1(^m. native LdL^ J: ZJ^mitldL ^ y ^ V J ~^yX\%y ^ :fU^^^ 

iz^ <')mmLr=.m^thTHt.y ^ -^v J ->fyx\%y ^(^u^^^ycDm.^W^^'^ 
\t.^^^ imithdL-y^ J -^ym-^i^^ m.itU)L-y zTu^^^yW.^ 

{C j; tJ#7tLDL (1. 006g/ml<d<l. 063g/ml) ^tfi\l h y ^ -fU ^ ^y ^ 

J 7y^ -^^ ^ n-^ h^miz^-oX. LDL-y >f J -'^ym-^i^. lui-y 
-{ y'u:^^^ym^i^^mmmmLr:i. zo^iUL-y^ y^v J --^ym^i^. L 
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[0 0 13] 

^y^nmrnicm^m-r^'^j ^u—f-jvui^^i^mx^tiit. :r.(Dmii^^m\'^x 
stm^(DL^LrJi\^^ntmitLDLty^:fu^^^y(Dm^i^^mM. ws, ^mw 

mm'^mm<Dmmiz it. AJimizmm l t^mldl- y^y^n:^^ ^ym^i^ 

$:ffiV^;t„ ^a:^^^>fC^-t^ySi:5#M'ffili, native^^' 

-fa:^^^yizitK}Z^^^^'^r£\>^t>\ mitU)Lt.m.^^-^m^-t^y>(zru-^ 

[0014] 

Mv^T, ^u-^;iui^i^m'^(^-miz^^^xwmicMmhxi3<o 

hlfe^t*^^@3S>.i>r$>illCj: U#feLDL (1. 006g/ml<d<l. 063g/inl) 

\ih aiyy^hv -^^z/y^v ^a-i-jvmii^^m^^r^-<^JTy^-^-( -ii 

^A^riiL, LDL- a ir>5^ h U ^>>>^-^#:$:l^*t-eo 3(^air>^hU 

°c{ci:^jj(gbT, m^thdh-y >(:fu^^^ym^i^^mm^'\±r=.. 
L])Lty-<y'u:^i7^y(Dm^^m^(ommit. m'^i^^^ntLx^)vmm 

^miZ^ U^#fc#lif^^tCOVNTELISA (g^Sm^il LTJtlH h ^ -Y ^^'n :^ ^ ^ > 
[0 0 15] 
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1 



Xt;1/S;3>$:, 6m^(D'^'yy^ (Balb/C^-v'i:?^) (7)]KIS|^lC500At IJg^Lfe 

'^mmmm (ps-xes-Ags-uo tm^^i±r=.o 
m^ifmit. '^mizm^K bo%mvx.^uy-^'vz2-ji40Qomm^m^iS:mm 

miH:^mt. mWL-lem^^. native IgA, native apoB§:#^ g^-fb L 

J ^'uy'vymi^^ioo/immi.x. tfLmtfii^RJZ^-^it, M^iiELiSAcD 

mmzv^^xmf^i.. Emt-r^mi^ (mitiDv^^y ^ ^u:^^^yiz^jz^m 

native native apoBCli;S^5 L ^ V^^)t;#:) S^^N 

-r:/y K-v$:^Ms#?Lfc„ mz. Bmt.'r^mi^m^^^Lr^:nu-~^ 

taiRL, PS^#5^•^^cJ;oT/^-r >^'U F-V(Z)^-nnn-$:#e J:e)^c^r^- 
^n:/u- ^®#'^7 3l;l/^c/^-r :/U F- x^;^)'^'^? U iM^^^Ti:^-2> J: e) tc 

[0 0 16] 

Cmt hm<ti\)L^^y^y'u:^^^y=ej^u-±jvmi^(DmyK<t) 
8M^(D'^^:7. (Baib/c^v^;^) (Dm^mzzfV y.^y i^&miM) 
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\,^r^ELisk{zi5^^xmmizmnr^. vmit\Mj^^y>(^u^^^y=^j^u 

-±)\^tfiW (OFN-l^^^) ^m^hfc. 
[0 0 17] 

mitLDL-y^:fu:^^^ym^^^m^t^:it.ti^X^^. m^mt^v:^^ 

mm^mk (ELISA) ^CJ:^LDL^V^Ltt^ft:LDL-:7^' ^rn:^^^^:^-^^;® 
[0 0 18] 

^^y^J ^U-^JVmi^ (OFN-1) ^^tiO. IM h 'J (pH8 

. 4) &100/il-ro4>^L, -^4'Cl?mfibT^«c$:mjC®^^-&^„ 

[0 0 19] 

#'i7ji;i,{ciOO/i IcDiror^i/r;!/^^ h UX^^M (0. IM, PH8. 0) 



9 



tUliE# 2000-3073305 



11—207913 



-Br^o mzm^m (Tyieen20^m^m0. 005%^tiU ymmmW. : 0. 02M:pH7. 

4) x^2m^^-t^o 

m^m^mit. 1. 66mM TMBZ imiZit^) J -JW^M^. '$t J - ;V 

^ur^io^mikm^. &}Z^i¥±m (2. 5mu>^^m) 100 xzi ^^^oljuz 
^„ AJi^izm^LrMtiDL-y ^ ^u:^^^ym^i^^±'j&t.mm(Dmmz 

[0 0 2 0] 

timmmt'\imBizm^^mm^£V ^m&it. mm^mM^^izMLxmmm'^ 

6^ (cm 0.9 ^--5, 

[0 0 2 1 ] 

t?0. lMhijX^«?0t (pH8. 4) 5:100 Ail foi^vib, 37°C TMS L T^,5§fg0 
$ i± T n ^ - >ir'' > 5: tCi^* ^ it 5. o 
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[0 0 2 2] 

#«t7x;i/{C100A 1 (Z)l%'t7i/r;i/^^ >$:-^tf h U (O. IM, pH8. 0 

r^{C?5fe?|^?£ (Tween20$:,^iail0. 005%-^t^U : 0. 02M : pH7 

. 4) vsmm^^-t^o -^(D^. ^jv:t^ty^'~'^mmtfi^hkpoB Fab' mi^mm 
mMm^mm. eemM tmbz miz^t^) ^^^j~j\yvmm^. ^^j-jvm 
. muxio^mmm^. Rmw±m (2. ^^ivymmm) loofii^^^^cjuzm 

V-r ^ □ >^l/- >Mi:b-feft^MV^T450/630nmOM;RTi:b-feLlS^M$:M^-r 
-^>c 

n hskmi3^i^:2^--ffy^m^^\:vr=.ry^~9-^ -^^i^xM^m ' nmi^r^^ 
^-■Tym^i^v^sBiz^^^r±7&t.mm(DmmzxKm^i±. f^js^u^^* 
m^^(^^n^(Dn^--ffym^'\iv^mBmm^nii!,-t^. 

[0 0 2 3] 

<t'\immizmtD^mm^^ U >i<Maii;J<U ;^^v>^f--fn yfjt^(Dim^^^t^m 

izMLx '^'^'\i.i)mti x$>^zti^^'h. mmm iz^^x^m^j^s^B^m^-t^ 
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[0 0 2 4] 

hApoB/KU ^ n-:h;i/Jn:#:, v^^i^5^tl h ApoB^ y ^ n 
%^tyrj\yy'^y^^tihV:^mwm. (o. im, pH8. o) ^^^l^. ^k^^Xitm^ 

neenZO^mm^O. U : 0. 02M : pH7. 4) X'Smm^-t^o 

[0 0 2 5] 

^CO^, ^;i/:t:¥i/^'-if=^^int hApoB Fab' l?!^;^?^ (1% i/T ;i/ 
^^r-^ti' h UJ^MWM) S:#':7ai;i/JCl00y(i l-roiD;^?g^DLfe=^, 37X:xmm 

mm^'&miti. eemM tmbz (m^z^t^) j -ji^xmrn^. i^^j-)vm. 

'^7ai;i/tC;{lIIX.> ^MT-lOrS-rma^, ;5^S^it?S (2. 5MU>^^M) 100/^1 
#'i7ai;i/{C;(lD;i'g>o "T-f ^Dt/L/- ^Mi:b^lt$:MV^T450/630nm(D?S*T'i:bfe 

fig L ^ ^ «^ ^ f:^ © ^ U ;K S e ?i ^ ^ m -5 „ 

f£V^iiM^(D^ln:^miC'^\^^x^p^r^zM.i^m^zmm'r^o 
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-74 ^ u-:fiy- h (NUNC^fc^) (D^o^ljuz. tfi\^hy^^VJ-¥ytfLi^ ( 

DAKO) 5figXm\^^tiO. IM h U X^ffi^g (pH8. 4) ^100 fi I -trD^'ll^L. 
[0 0 2 6] 

•eti^ti®:$3^^M^) ^-a-^ (LDL-7>r >^Uy-^>g9JSi^K«'^#:^:lilSIB■r 
#'^i;i/{ci00;ti 1 ®i%'^i/T;b:/^ ^^r-^ti^ h u (o. im, pH8. o 

(Tween20?:|^a;S0. 005%-^t^ U ^^MWM : 0. 02M : p H7. 4) T'S 

^CD^, hApoB Fab' Ja^ij^^K (1% >''^ 

>$:-g-t^ h $:#'^:i:;b{ciOO>tt 1 -roi(Dx.-<g-a- b fe^, 37°CT'l^r^ 

1. 66mM TMBZ (lUfZ^ffc^) 5: ^ ^ 7 -;i/'e^P^, ^ ^ ^ 
, ^iST'lO^P^J^tg^, >S^S#flh?S (2. 5MU>^) 100 a* 1 5: # ;i/ IC X. -5 

o 

•T-r ^n^U - ^Mi:bfelt$:MV^T450/630nm®?^;^T'Jt'feL®y6.S$:lcm■r 
[0 0 2 7] 
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\^ hikm^mm^(j>^m\^. m^titML a. oo6<d<i. oesg/mi) m^^m 

k^MMLt^o fiPt., LDL (Mt: hApoB/ijLH hApoB) , LDL/ ^ ^ "/n :^ ^ ^ > 
m^i^ (felt: yn:?^^^>/mt: hApoB) , 101/7^^ ^ U y ->!f 

>/fetnbApoB) ^m^Lfcm^. muzB't:rt<L])Lm^^izu)Lyy^-:fu 

[0 0 2 8] 

ifllttrLp (a) ^ilt^n^-y^M'^ttLp (a) aM®M^feci:t>\ jfecf^LDL/^^ 
7^ U y - > M^i^S <D^^#c?i^ ii n ^ - >f > ^#'ff LDL?t ^(D 

p (a) li, jfilcfT<7)Lp (a) aS^#'f4 iC =I ^ ->!f >^-^ttLp (a) hbT^m^ 
tl^o fiPt., J^ilt^^^C#^E■r^Lp (a) tt-r^Tm^»^^!&4^^®^^#«?:^ 
■t^r (ig2a) „ CushingPjlir^KSa (a) Tb^MiJI^SKSfi 

i:M-o'L'■^i"V^ Brigffi?::^I^LTVA-2) (Arteriosclenosis. , 9:593, 1989) „ 

(020) ©ri: <^^Tfe-5>^^^^e>, LDL/^^- 7 ->f 

#bTV>^ pr|g'l4;{)>^l^$tl-5>= o^U> jfilcfiLDLcfilCLp (a) hlsf^c^M^ 
[0 0 2 9] 
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[0 0 3 0] 
[0 0 3 1 ] 

J -^y^mm^^^ti) (Dm^i^t. LDL^i.<itmitu)Lty^-:fvy ( 
y ^ :fv y^m&m^^ti) (Dm^i^'P. ldl^ l < itmithDi ti y ^ :fu:^^^ 

yt.(Dm^i^^^tsmm^mmm^izm^m^BtmmmimmmzmiD^§im 

t>*> ^mmmmmm^^t£0mm^^mB^mm-t^zti>^x^mmx:&^. 
mi] 

idim^^^iz^^-t^LDi-y^^VJ-^ymmmmm'^i^. LDi-y^rfu 
^ > ^-^^ t>* n ^ - > ^-^'(4 U *f S e ^ L © T' S o 
[02] 

^ L/ 7t =t -e ^ o 

[03] 

(DX^^. 
[04] 

«iM;^m#i3 J: t>* u x ^ -7 t ^ ^ -;!mMI¥m#ifii^tcfi®LD 
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[01] 

O.D. 



1.4 -1 




10 20 30 40 50 60 70 



fraction NO 

-O- ttApoB/jStApoB{LDL) 

tt7^yp;^i'^>/ttApoB(LDL-7-f:ra4-i'^>ai^(*) 
3 5-y>/*tApoB 
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[gI2] 
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[03] 



25 -1 
22.5- 

20 - 
17.5- 

15 
12.5-1 

10 
7.5 
5 

2.5 -j 
0 



n=160 



DlJL 



.1 .2 .3 .4 .5 .6 .7 



4] 



p<0.001 
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1 1 ^ ^ 2 0 7 9 1 3 # 

59900704157 

HHS^J:^ 0 0 9 2 

lli^ 7^260 



000141875 
100085316 

APH;^ARSr1?cfi^lE^^M.fflT3T@3#3# ^)\\ 

tfvu 2 p§ 1 # mm^mmmmm 



100100376 

:^PW:^Rgrf?'4i*IS{^MWT3Ti3#3# 

2 1 # ^sft#rF^^y^m 

100110685 

AP.5rl5'^i:^|S{^MBT3TS 3#3# ^;[|l^;i/2 
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m m A 



[00014 1875] 



1. ^3g¥HH 

ft m 



1995^^ 7^270 
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